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Př́ıklad 1. Najděte všechna řešeńı (pokud řešeńı existuje) okrajové úlohy

1)


y′′(t) + 4y(t) = 0, t ∈

(
0,
π

4

)
,

y(0) = −2,

y
(π
4

)
= 10,

2)


y′′(t) + 4y(t) = 0, t ∈ (0, 2π),

y(0) = −2,

y(2π) = −2,

3)


y′′(t) + 4y(t) = 0, t ∈ (0, 2π),

y(0) = −2,

y(2π) = 3,

4)


y′′(t) + 3y(t) = 0, t ∈ (0, 2π),

y(0) = 7,

y(2π) = 0,

5)


y′′(t) + 25y(t) = 0, t ∈ (0, π),

y′(0) = 6,

y′(π) = −9,

6)


y′′(t) + 9y(t) = cos t, t ∈

(
0,
π

2

)
,

y′(0) = 5,

y
(π
2

)
= −5

3
,

7)


y′′(t) + 3y(t) = 0, t ∈ (0, 2π) ,

y(0) = 0,

y (2π) = 0.

Př́ıklad 2. Určete vlastńı č́ısla a vlastńı funkce operátoru L

(Ly)(t) := −y′′(t),

D(L) := {y ∈ (C1(〈0, 1〉) ∩ C2(0, 1)) : y′(0) = y′(1) = 0},

tj. najděte všechny hodnoty λ ∈ R takové, že úloha
y′′(t) + λy(t) = 0, t ∈ (0, 1),

y′(0) = 0,

y′(1) = 0,

má netriviálńı řešeńı.

Př́ıklad 3. Určete vlastńı č́ısla a vlastńı funkce operátoru L

(Ly)(t) := −y′′(t),

D(L) := {y ∈ (C1(〈0, 8〉) ∩ C2(0, 8)) : y′(0) = y′(8) = 0}.

Př́ıklad 4. Určete vlastńı č́ısla a vlastńı funkce operátoru L

(Ly)(t) := −y′′(t)− 3y(t),

D(L) := {y ∈ (C1(〈0, 8〉) ∩ C2(0, 8)) : y′(0) = y′(8) = 0}.
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Výsledky:
Př́ıklad 1.
1) y(t) = −2 cos(2t) + 10 sin(2t), 2) nekonečně mnoho řešeńı ve tvaru y(t) = −2 cos(2t) + C sin(2t), C ∈ R, 3)
neexistuje řešeńı, 4) y(t) = 7 cos(

√
3t)− 7 cotg(2

√
3π) sin(

√
3t), 5) neexistuje řešeńı, 6) nekonečně mnoho řešeńı ve

tvaru y(t) = C cos(3t) + 5
3 sin(3t) +

1
8 cos t, C ∈ R, 7) y(t) = 0,

Př́ıklad 2.
Vlastńı č́ısla operátoru L maj́ı tvar λk = (kπ)2 a p̌ŕıslušné vlastńı funkce maj́ı tvar yk(t) = cos(kπt), k ∈ N ∪ {0},

Př́ıklad 3.

Vlastńı č́ısla operátoru L maj́ı tvar λk =

(
kπ

8

)2

a p̌ŕıslušné vlastńı funkce maj́ı tvar yk(t) = cos

(
kπ

8
t

)
, k ∈ N ∪ {0},

Př́ıklad 4.

Vlastńı č́ısla operátoru L maj́ı tvar λk =

(
kπ

8

)2

− 3 a p̌ŕıslušné vlastńı funkce maj́ı tvar yk(t) = cos

(
kπ

8
t

)
, k ∈ N∪{0}.


